Age-related changes in endothelial function and blood flow regulation.
Vascular endothelial dysfunction is regarded as a primary phenotypic expression of normal human aging. This senescence-induced disorder is the likely culprit underlying the increased cardiovascular and metabolic disease risks associated with aging. The rate of this age-dependent deterioration is largely influenced by the poor-quality lifestyle choice, such as smoking, sedentary daily life, chronic alcohol ingestion, high salt intake, unbalanced diet, and mental stress; and it is accelerated by cardiovascular and metabolic diseases. Although minimizing these detrimental factors is the best course of action, nonetheless chronological age steadily impairs endothelial function through reduced endothelial nitric oxide synthase (eNOS) expression/action, accelerated nitric oxide (NO) degradation, increased phosphodiesterase activity, inhibition of NOS activity by endogenous NOS inhibitors, increased production of reactive oxygen species, inflammatory reactions, decreased endothelial progenitor cell number and function, and impaired telomerase activity or telomere shortening. Endothelial dysfunction in regional vasculatures results in cerebral hypoperfusion triggering cognitive dysfunction and Alzheimer's disease, coronary artery insufficiency, penile erectile dysfunction, and circulatory failures in other organs and tissues. Possible prophylactic measures to minimize age-related endothelial dysfunction are also summarized in this review.